Phenothiazmes
are widely used as antipsychotic drugs and for this reason there has been much effort devoted to the spectroscopic characterization of these compounds. Although the infrared spectra of phenothiazines have been well characterized. ' there have been no reports of the Raman spectra. Raman spectrometry appears useful in the identification of phenothiazmes because of the presence of carbonsulphur bonds and because the technique is well suited to the examination of solids, the physical form of most pharmaceutical preparations.
In the present communication we report the spectra of several solid phenothiazines in the 60%1600-cm-' region and present prehminary assignments of the major bands.
EXPERIMENTAL
The formulae of the substituted phenothtazines studied are presented m 
RESULTS AND DISCUSSION
The Raman spectra of the phenothiazines examined are presented in Table 2 . Because the samples were examined as polycrystalline solids, depolarization ratios were not taken.
The phenothidzme spectra can be interpreted as derived from the spectra of diphenylamine, diphenyl sulphide and the various saturated compounds which make up the sidechains. Such an approach is valid. since the phenothiazine is known to be folded about the SSN axis, with a dihedral angle between the phenylene rings of about 14&154~, depending on the substitution pattern.',' Thus. the two phenylene rmgs are more or less independent and the spectra will be closely related to those of simpler substituted benzenes. The ring mode dominated by symmetrtc phenylene-sulphur stretching appears at 67tK680cmm' for the phenothiazines investigated.
In dtphenyl sulphtde (liqutd) this vibration occurs at 668 cm-r.' The differences may be attributed to both the difference in the phase and to the presence of an o&o-substituent in phenothiazine and possibly to the difference m the C--SC bond angle. This band is in the same region as the C-C out-of-plane deformation, which IS responstble for the infrared absorption I25Ocm-'. The intense 104@cm-1 band we assign to a C-H rine deformation. This is a strong band at IO40 em-' fo;
diphenylamine and at 1026cn-' for diphenyl sulphide.'
A weaker C-H deformation occurs at 1165-l 175 cm" t and is observed at 1153 cn~ I for diphenyl sulphide.'
Summary-The laser-Raman spectra of several phenothiazines m the region 600-1600cm-1 are reported. The major bands are assigned to rmg modes or to vibrations of the alkyl side-chams. A current investigation in these Laboratories, into the treatment of low-grade fin ores, involved the reduction of tin calcines under various conditions. During the analysss of these reduced calcines dihiculty was encountered in determining metallic iron. The reduced samples contained metallic iron, tin and tin-iron alloys, tin and iron oxides, aluminium-iron oxides (hercynite), and iron silicate (fayalite, 2Fe0.SiOz).
THE DETERMINATION OF METALLIC IRON IN THE PRESENCE OF FAYALITE
It was confirmed that metalhc iron can be determined satisfactorily in the presence of non oxides (both ferrous, ferric and complex oxides such as hercynite) by methods such as those of Kraft and Fischer* or Blum and Searl' whereby the sample is treated with bromine in metbanoi under reflux conditions. The oxide residue is subsequently filtered off, washed with methanoI, and following the evaporation of alcohol from the f&ate, the iron equivalent to the metallic Iron content is determined in dilute hydrochloric acid solution.
The method above, however, does not give accurate results for metalfic iron when iron silicates such as fayahte are present in the sample to be analysed. The errors arise because fayalite is attacked by hydrogen bromide which apparently forms in the alcoholic solution of bromme even when moisture is rigorously excluded.3 In Fig. 1, (a) and (b) , are shown portions of the X-ray diffraction patterns of a synthetic sample containing iron (II) oxide, silica, and approximately 6?/, fayahte before and after treatment wtth bromine in methanol. It is clear that most of the fayalite has been dissolved during this treatment.
Several variations of the method of Kraft and Fischer' were studied in order to overcome this problem. It was found that whereas iodine m methanot did not attack the fayalite, the metaIlks--tin, iron, and iron-tin alloys-were halogenated only slowly. A more satisfactory variation was to treat the sampIe with bromine alone under reflux. then evaporate all excess of bromine Before extracting the iron
